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INTRODUCTION TO.PROJECT LONGSTEP"
0 .

Educators and noneducators alike have shown a growing awareness.of

the lack of--and need for--evidence as'tO Whether,or not innovativeNu-.

; cational practices are'indeed better than-the more traditional approaches.

In response to this need:the U. S. Offide41 Education in 1969 awarded a'

contract to 'the Aherican Idstitutes. for Research to develop a.design,f,,,
0

:a-study of the effecpiveness of.highly intensive, innovative educatiodal'

practices on.students in grades 1 throUgh 12.. The general emphasis of\
-

the,resulting Project LQNGSTEP (the Longitudinal Study of Nucational

Pilctices) was oil the identification of dhanges in student a0j.evement

that occur as a result of intensive educational-innovation, "intensive

innovation" ,ma;aning the implementation of a new program encompasaing

-
signif-icant proportion of students, entailing a major alteration' of school

procedures, and involving.a high investment orre,sourceS. '

Specific ,objectiveif-F1'oject LONGSTEP wete to design a system to

study the characteristics underlying innOvative educational approaches;

to establish a.large-stale data base of program characteristics and student

outcomes for a s sample of edticational piograms involving intensiveelec

and highly innovative ducation practices; to determidg iongitudinally
,

the impact of such innovation upon
),

student perforhance and attitUdeS; and
f

to attelpt to,identify the dimensions of the components qat eXhibited

the greatest impact on student outcomes. .
t.

1

A 'complete discussion of the project design and data collection, as

well as the,analytical methods and findings Tor three cohorts, is con-'

tained in Volume I of the iinal,report (Coles, Chalupsky, Everett,

ghaycoft, Rodabaugh, and Danoff, 1976) 4This.supplementary report has been

prepared with the expectation that the reade is familiar with VolUd I.

1



II. OVERVIEW OF THIS REPORT SUPPLEMENT

Volume I of the final,report of the Longitudinal Study of.Educational

Practites (Project LpNGSTEP) was written to provide .a detailed discussion

of (1) the.qudy's overall objectives, designdata7collection procedures,
t

instrument design and scaling, and data base and (2) the methods used and

the finding/obtained in an intensive analysis ofythe treatment and teacher

correlates "of reading, language and arithmetic achievement for three

cohörts1 of stUdents--Cbhorts 1, 4 and 6. This Volume I Supplement, on

the other hand, describes and integrates the study!s overall results

. obtained bY means of a more global look 'at the reading and arithmetic

achievement of all cohorts of students who participated in Project LONGSTEP.

The primary bjectives of this live general presentation of results are

to isKss the. findings.and the-conclusions based on theiP

analysesof all cohorts and, where appropriate,.compare

sudh finaings with those obtained for Cohorts 1, 4 and

".6 (as described in Volume I)

to compare the educational growth of different cohorts

of students when they were at Similar grade levels (during

differtnt school years) or the growth of the same group

of students in two consecutive school years.

1"Cohort" is a termthat is used to identify a given group of students
,

who followed the same grade progre,ssidn during the three years'that the
. Study was implemented. ,Cohorts are labeled by the grade level of that

group of students during Yeer 1 of the study, the 1970-71 school year..
Thus,.Cohoit. 1 refers to, all those students who were first-graders durtig

. the 19.70-7f achool year or who were not present in the sample during Year,1
but who' Would have been first-graders at that time because they were
,second-graders in Year 2 or third-graders in Year'3. Similarly, COhort 4
w6U1d identifi the students who were in the fourth grade dn 197041. The
term "cohortw-was utilized throughout the ProjeCt LONGSTEP report to iden-

.tify student groups because the study's longitudinal design meant that a
'Oven group Ofstudents would be members of three different'grades, the
13articular grade depending on the.particular.school year. Table 1 reviews
Ithe, grade membershh of each cohort Of studedts present in Project LONGSTEP
'during each of.the study's three years of data collection.



TABLt 1

Grgde Membership for.
Student in All.Cohorts by 50hool Year.

Cohort 1970-71 19717 -1972-73
(Year 1) (Year 2) r.(Year 3)

4

0

1 1 2

2 2 3

3 3. 4

4- 5

5 6

6

7

8

9 10

10 10 11

2

3
7

10

11

12

3



The findings pres,nted in this supplement, by design, were not based

on the entire sequenc of analyses that were used to examine intensively

the achievement of s ddenti in Cohorts 1, 4 and 6.. Rather, a stIset of

these apprpaches waØ used toopermit a more general examination and evalua

tion of Pro,fect LO GSTEP's primary research hypothesis that.substantial
dit

educational growt/i is positively associated with greater emphasis'on inno

vation. (Due t the similarity of 'the Reading And Language results

reported in Vo)Aime f, this supplemental report focuses onlyon.r adirig and

arithnetic ac levement.) The remainder of this report is organi d into

,two sections the firgt of which hriefly reviews theiarticular analytic,

approach up n which the findings-and cOnclusions repdrred':.here are based.

)(

,

The lagt's ction summarizes the findings and contains ari Oerview of
%trends a oss cohorts and cognitive outcomes.

III. ANALYTIC APPROACH

f /Analytic procedures implemented for this .supplement to Volume I

nakided most of the methods used to evaluate the impact.of innovative

phasis on reading, language and arithmetic achievement in ohoAs, 1, 4
d 6. These are reviewed in the remainder of this section'in terms of

/the questions they were designed to answer.. ,Discussion of'issues and
a -

/ procedures is purposely brief since most were treated-in detail in Chapter

IV Of Volume I.
.

/

1. 'What general analytic approach waskchosen to assess growth?

'As with the Cohort 1, 4 and 6 analyses conducted for Volume I, two

pretest/posttest analyses were itplemented on each' cohort's data. The'

Yearl/Year 2 analyses used'the Spring 1972 test a-posttest and the

Spring 1971 test as a pretest. These analyses have also been called the ,

Spring 1972 (abbreviated as SP72) analyses throughout Volume 1. The

Spring1973 (or SP73) ar:alyses examined growth between Year 2 and Year 3,

that i's; betweqi Spring 1972 (the pretest) and Spring 1973 (the posttest).

10



How was the potential analysis sample defined?

Membership in analysis samples W'as defined by the.criteria discussed

fullY in Volume I. In general, the students contained in a.given pretest/

posttest analysis sample were those who were present in the Project LONGSTEPie

sample during both the pretest and posttest school Wars and whotkad
,

missing data with respect to the key analysis variables.examined for thiS
supplementary report. (These variables are a subset-of thosp examined

previously in Volume'I aneate'listed in Question 4.)

3. How many students were deleted from each analysis sample becdUse of
-misSing data or maximum/minimum test sCores?

Table 2 shows the number of students in each analysis,sample and the

number of students deleted from analy'ais because they had some form of
missing data or because they obtained a near perfect score ("topouts") or
4ar zero scor ("bottomouts") on the pretest and/or pos'ttest. Due to the

complex logical d statistical problens inlreriled in developing,reasonable-

estdmates of the impact of missing data on inferences (described more
fully in Volume I), cost and time constraintA did not permit special,

intensive analyses to be implemented on deleted stu4pnts, (Missing data
.4.

and_test floor/ceiling effects, however, have been discussed.more full) 4*,..-
'Volume I, Chapters Itand V.) /

4

4, 'Which Icey variables were examined:in these supplementary analyses?'

Although all of the individual ket. analysis variables discussed in
Volume I have been included in the cables and matrices of desciiptive

statisti,cs accompanying this supplementary repor, the findings to be dis-

cussed-In Section III focus only on the relationship o, f intensity of inno-

vative emphasis to growth in achievement. The measures of primary inter-
,

est,in the analyses reported here include

post:test achievement,'measured by the CTBS Reading Total

or Arithmetic Total Expanded Scale Score correeted for
,

.

site differences in:time of testing (see Volume I)

home background, measured by the Socioeconomic Status (SES)

of each student's hoMe environment

.1

5

1.1



,

;TABLE 2

Nombers of StudentS in E:3611 Analysis Sample for All Cohorts

Cohort
DePendent

Variable;

Sprins,.1972 Posttest Analysi
.

outs
Total

Spring 19'73 Posttest Analysis

Bottom-

outs

'foal
.Comp\ete'Missin g Bot6m-
Data Data* .Tapout

Complete

Data

Missing

Data*
Topouts

, .

0 Reading
:

1,TA.

982 614 308

Arithmetic 02 640 342

Reading 0 975'. 791 184 1049 767 282

Arithmetic 953 .752 201. 1012 741 259 12

Reading 999 805 189 5 1057 757 278 22

'Arithm'etic 1062. 793 209 - 1048 699 297 52
r -

.-.4 ,

Reading 2324 1879 400 45 2422 1905 476 35, 6

ArithMetic .2293 . 1808 368 .117 2409 1808 601

.1.

Reading ...Y 2535 1952 529 54 2439 1925 499 15

,Ailitimetic 2537 1943 527 67 ,.. - 2521 1964 509 48

, W4
Reading 2337 1916 396 2i - 2453 '1794 567 .21 71

..r, ...Aiithmetic 2324 1845 423 38 18 2442 1804 554 39 45

N

Reading 2183 1520 647 ;. 16 1968 1552 405 11

Arithmetic .2111 1443 614 54 1960 1505 393 62

7 Reading 2116 1484 . 61 3 i19 2096 1241 720 13 12(

Arithmetic 2106 1299 635 56 116 2079 1172 738 45 ..124

(continued)



TABLE 2 (continued)

4

Dependent
Cohort .

'Variable Total

Spring 1972 Posttest Analysis

Bottom-

outs
Total:

Spring 1973 Pipsttest Analysis

Complete

Data

Missing

Data
Topouts

Complete Missing Bottom-
Topouts

Data Data outs

Reading' 2076 1406 660 10 - 1918 1238 749 6 163

Arithmetic 2060 1295 505 47 213 1917 1069 703 30 .115

'9 Reading 1161 699 457 5 1430 846 449 14 121

Arithmetic 1159 . 554 527 15 63 1420 464 850 42 64

10 Reading 1443 850 573 20 1290 676 492 23 99

Arithmetic 1419 502 821 50 46 . 1282 215 999 48 20

IStudents not enrolled in reading or arithmetic classes (because,they may have been electives,

especially at the higher grade levels) would have had missing treatment and teacher, data and

therefore would have been classified as students with missing data.

15



initial achievement status or pretest, measureaby the

appropriate subteSt'score obtained by each student during

the previous school year (and corrected for site differ-

ences in,.time of testing)

ft

, Level of Innovation, a measure of general emphasis on

innovaiiOn'ecival to'thel7sum.of ten.key indices of school
,

practices and'procedures, each index scaled,so.tihat a -

higher scoremould reflect greater judged_ prdgram-level

emphasl, on innovation2
AWA

Numbet:ID.Minutes per Dray

resPenthe amount:ipf,

laudgelh:tt ox.mathemat

, measured separately with

class 'timekpent per don'

ics

1 tl
leaC:hinie QuarificaftOns,. Measur6d 4y: the averae Teaching

Qualif.Optionsatale SCare (4R7inde*6! teaqher education

and eA)eri. ) 'of a given Stladent.s teachers for, each

subject matter', Area separdtely (i.e, sdparately for each

student's langnageertslcOWthath teachers).

An additional outcome,,measure'eqUalto,10e part of each student's

posttest score that could not,be Onear precticted frqm his/her pretest

and SES was also computed. As noted in Volume I (Chapter IV), the analy-

sis of the relationships between such a residualized posttest score and

a set of predictor variables is based on a different educational and sta-

tistical model than an analysis of the relationships blat.,Meen posttest and

a set of residualized predictor variables. This variable was included

here so that the association between innovative emphasis and achievement'

growth could be examined in a slightly different way to minimize the

possibility that conclusions regarding impact would be highly method

dependent.

2Degree of Individualization (DI), a scale based on a subset of the items
used to form Level of Innovation (LI), was not intensively analyzed as it
was in Volume I because of time and cost _limitations and the redundancy in
the two super cales. Nevertheless, DI is included in the various correla-
tion matrices ated for the report and reproduced in the supporting
'appendices.

16
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I*A

5. How,lai e were the retest/ osttest ains in each anal sis'sam e and

: how do they compare across cohorts and grade levels?

Volume I which looked at data obtained from Cohorts 1, 4 and 6 showed

that the magnitude of the yearly gains in achievement (expressed in stan-

dard deviation units-' ,..Volume I, Equation V-1 on p. 145).,decreased at

each hAhet grade 10.7e1AlthoUgh such analyses are not central to the

objectivzs. of tillg4i44,_Le: tary report, they provided a measure of aver-

age growth 4i44is 'sample and,permitted a rough comparison

of.Sveragei.ains Aped by different grOupS of students.,

6: Was the pos test'conspicuously farther from its norm, than the preteIt
-....

was from its norm?' \

One Of the primary se
-

LONGSTEP was "departure f

ion criteria for participation in Project

aditional clAssroom practices." It was

reasonable to expect, thersEvre, that the average gain shown by a given

LONGSTEP sample should exceed that of the 'CTBS norm. sample if a greater

degree of program-leliel innovativeness was indeed positively related to

educational grOwth: 'This question was examined by seeing'if the mean

posttest score of each analysis sample was notably farther from its norm

(50th percentile) than' the mean prqtest was from its norm (50th percen-
.

\tile).

It should be noted that this methOd of examining pretest/posttest/
d c-

norm differences was used to facilitate the detection of gross sample

inean/norm differences across grades'and years,. This approach was not

used to evaluate a particular sample's pretest-to-posttest growth with

Irespect to,national norms. A more appropriate test of such gain in

achievement is provided by a t test.(U.S. Department of Health, Education,

and Welfare, Offitce of Education, 1976),

. 2 2
S + S - 2r S S

t
N-1

= 1/ x y' xy x y
N - 1

1 7

9



where,

= observed mean posttest'score

= expected mean posttest score (estimated from
national norms on the basis of the percentile

rank of the pretest mean)

S
x

= pretest standard deviation

S = po0 sttest standard deviation

r
y

= correlatkon between.pretest and posttest scoresx,

N = nuMber of children.

N71 = degrees of freedom.

7. .Canthe different.analysis samples be distinguished ia terms of the
,

Level of Innovatdon or'Number of Minutes per Day to which they have been

exposed?

If achievement growth differences among analysis samples were present

teany notable degree, the treatment attributes of the groupS wete compared

to see if the groups were, on the average, exposed to substantially differ-
.

ent kinds of treatments in terms of emphlasis on innovation.

.$. WhAt growth model was examined?

The model of achievement growth analyzedlor this supp ementary

report was the same as that used for Cohorts 1, 4 and 6 and,discussed in

Vol'uMe I. posttest achievement was hypothesized to be a function of

four sets of predictors:

student Socioeconomic Status

initial achievement status or pretest

Level of Innovation and Number of Minutes per Day

(of class time spent on language arts or math).

Teaching Qualifications. a

Regression valysis and commonality analysis were used to examine the

relationshipg Of these predictprs with each other (as joint/confounded

predictors of posttest) and with posttest.

10
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9. Were the educatiOnal experiences of students who achieved substan-
4

daily more than expected for two consecutive school years notably

different from thoA.of students who achieved substantially less than'

expected?

The overall analyse§ basedon all students'may'have shown thatover-

age group differences in achieveuent growth wer'.e not highly associa.led

with intensity of innovative emPhasis. It was possible,'however, that

some students did show dramaticgains in achievemeift and that they tended
_

to be.exposed to educational environments which differed systematically

from r.he environtents of students.whose performance was substantially less

than expected. In short, substantial associations between.gains and

.achievement may have been masked in the overall analyses ly the majorihy

of students.for whom the different treatments had.no natable differential

dmpact. For this reason, sdf interest to See lf dramatic:achieve-
_

mentgains or lack of gains on the part of indivddual.students tended to.

occur in substantially\different educational environments.
\

Students in each analysis sampIe-whose posttest residual score.

(residualized an the.basis of p etest: and SM was equal to.cr greater

than one-half ofa standard de iation from the-mean, of the residuals

were identified. The SP72 and SP73 samples for each cohort were merged, .

and the Students who'achieved more than exPected during both school years

, (i.e.; the "pbsitive outliers" or "overachievers") and the students who

achieved less than expected (i.e., the "negative outliers" or "under-

achievers") were selected for analysis. ,A dummy variable encoding group

).membership was,then assigned to each student (overachievement? = 2; under-,

achievement = 1), and this dummy variable was correlated with the various

key analysis variables. The resulting point-biserial correlations provided

an index,of the mean difference between the groups on each key analysis

variable. The correlations were then examined to see if overachievement

or underachieveMent in two consecutive school years was highly associated

with attributes of the educational treatments to which soch students had

been exposed. As with similar analyses described in Volume I, significance

testsvere not performed because of the highly select nature of subsawles

analyzed.

11
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10. What approach was used to examine overAll trends in the

data?

To facilitate examining the\data for averall trends, the results

based upon a given statiStical te4nique vere summarized in cohort-by-,
grade matrix form like the table of posttest means shown in Table 3.

0
(The statistical analyses summarizedin these cohort-by-grade tables have

not been included in,the body,of the report--see Attachment A for the

location of these Complete tables.) Examination of Table 3 shows the

following:

The results or descriptive statistics present in two

adjacent, cells in the sall row pertain to the performance

of the Same cohort of students, but Auring tiqc; consecutive

school years, 1971-72 and 1972-733.

The results or descriptive statistics present in-adjacent

'cells ill the same column pertain to the performance of

different cohOrts of students during the same school year.

Only the two cells along ihe major diagonal are filled

because Project LONGSTEP c'ollected posttest data during

only two school...years, 1971-72 and 1972-73.

This particular manner of suAmarizing the findings was utilized

because it enabled us to examine and compare the performance of a given

cohoit across school years and grade levels and to relate this performance

to changes in school environments in different school yeiars. Such an

approach may,be viewed as an approximation to a "withinaubjects" longi-

tudinal' analysis-since,the student composition of the two analysis samples

(1971-72, 1972-73) for a given colort wa's fairly siMilar (see footnote

.below)..

3To make maximum.use of the data aVailable, all studen; present
during Year 2 (1971-72) or during Year 3 (1972-73) who had a valid pre-
test score from the previous school.year and no missing data on the key
analysis variable were included in a given analysis sample. Therefore,
the student composition df these samples could vary somewhat.
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TABLE 3

Posttest Mean and Standard Deviations.- Reading Total Score Analyses

GRADE DURING POSTTEST YEAR

5 6 7 81 10 11 12

'

N,A

350.20'

,

.

,

.

,

,

,

,

339.98

63.33

400.66

66.24

,

387.31

62.53

431.38

64.71

431.42

62.80

470.56

69.41

169.51

68.67

507.40

76.14

,
505.06

71.56

523.28

80.02

531.27

77.72

563.43

83.92

1 ,
,

579.20

74.18

606.90

81.88

609.13

81.40

646.97

86.29

34.62 683.08

83.86 85.80

.- 1....182,1907.35
82.82 92.52
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Furthermore,. this mode of reviewing.the study's resUlts.diso permits

"between-subjects".form of "analysis in which the,performanCe,of,differ-

ent'student groups. 4t the same grade (but during different school years)
, 0

can be compared and related to changes kn,school environments. Since

adjacent cohorts of students attended approximately the same schools, the

'appripach uçsed should be helpful in determining whether qx. not treatmentfr--
impact is unique to a given group nf students and/or school year.

RESULTS.AND DISCUSSION

,Review of Objectives and ApprOach
<IP

The overall objeCtive of this supplement to Volume 1 of the Project

LONb8Tip'finai repoit haS een to assess trends in achievement growth,

acx,osS grades, vross groups/cohorts of students, And across the study's
,

,

',,two primary cognitive outcomes7-reading and arithmetic achievement. The

-specific analytic,objectives developdd to achieve this overall goal were

to determine, across "aal grades and school.years, if the

average ppsttésttreading arid mathematics performance

presenc in.LONGSTEy's sample qf TaPirly innovative.schools

wAs conspicuously farther from national norms than was,'

the samfles' average pretest scores

to determite, across all grades, and school years, if

variation among, and within analysis samples with reSpect

to growth in reading and mathematics achievement was
0

.poSitively associated with vapdation in prograM-level

emphasis on innovation

to determine if,pose individual students who.achieved more

than expected (on the basis of their SES and previous

year's achievement level) during two consecutive school years

were exposed to programs with-greater emphasis on innova-

tion than were students,who achieved less thon expected.

4 23
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.Findings for Reading Achievement

Average achievement differences amOng afialysis samples. Results of
the reading achievement analyses. showed that the average posttest per-

formance (see'Table 3) at eadi grade leyel waS fairly similar, even when

different groups (i.e., cohorts) 'of students were involved during consecu-
tive school years. For example, the mean posttest Reading Total Score
(Table 3) frit- different gruups of sixthgraders was 507 (for students in'

Cohort 4 during 1972-73) and 505 (for students in Cohort 5 during the
1971-72 school yea). As shown in Figure I, with the possible excePtion

of growth 'during the third grade'(i.e., between grades 2,7 and 3.7) and

during the eighth grade, average posttest scores for the Project LONGSTEF

analysis samples were not farther from national norma than were their aver-

age pretest'scores. Although average pretest'And posttest reading achieve-
ment for all analysis samples were above national norms (except for Cohort '-

5 during the seventh.grade), the reading gains shown by the set of fairly

.innovative schools participating in the study did not notably exceed the

growth expected on the basis.of CTBS norms.4f ,

Table 4 contains'the pretest7to-posttest'gains for each analysis

sample. Inspection of:these results suggests' that"the.largest gains in
reading seemed to have occurred in the elementary grades. .The following

"irregularities" also seem to be apparent.

The average gain shown by students in Cohort 5 during the

1971-72 school year (when they were sixth-graders) was

notably larger thari their"gai the following school year

(when they were seventh-grad rs).

Cohorts 6 and 7 demonstrated different amounts of grob

(on the.average) during the eighth grade, _but Cohort 7'S

average gain decreased somewhat during grade 9.

4The CTBS pretest _and posttest national normsfor Reading Total Scores
and the number of students in each analysis sample are provided in Attach-
ment B, Tables B-1, B-2 and B-3, respecSiyely.,. '
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TABLE 4

Mean Differences Between Reading Total Pretest

and Posttest Scores and "Standardized Gainel

GRADE, DURING POSTTEST YEAR

5 6 7 8 9 10 111 2 3 4 12

NA2 NA2
1

,

,

,

,

.

,

g

...\----,,,,

62.20

.96

NA2

4527

.71

41.38

.65

35.49

.54

,

,

31.60

.48

31.67

.44

31.24

.44

10.97

.15

%

17.97

.24

A

17.98

.23'

41.20

of

.56

26.07

.34

4,

-'--' 29.88

.39

30.09

.37

14.78

. .18

,

30.70

.39

,

14.13

.17

19.23

.23

.1"Standardized gains" are. pretest/postti$t mean differences expressed in average or pooled

,gandard deviation naits--see Volume 1, Equation V-1, on page 145.

2Not computed because. the CIE was used as ihe pretest.
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Average gains during grade 10 were notably larger in Cohort

8 than in Cohort 9, but Cohort 9's average gain increased

somewhat during grade 11.

. -

Many of the same results were also evident when average prgtest and post-

test reading .achievement were compared with CTBS national norms (50th

percentiles). Yigure 1 shows these,trends asross analysis samples.

Six possible reasons for such differencA among group means were

briefly considered--group/cohort differences with respect to

average pretest level

average student Socioeconomic Status

avAage hevel of Innovation

average Number of.Minutes per Day (of class time on

language arts activities)

average Teaching Q4a1ifications

schools attended.

Examination of Table B-4 in Attachment B Shows that there were no

large differences between cohorts with respect to average pretest level at

the same grade level. Neither were there large group differences with

respect to average SES (see Attachment B, Table B-5). Although there were

differences with xespect to mean Level of Innovation (Attachment B, Table

B-6).and Teaching Qualifications (Attachment .B, Table B-7) to which the

various analysis samples were exposed, brief examination did not suggest

that any consistent relationship existed between these mean attributes and

the irregularities in average gains noted previously.

Except for the lack of hypothesized, conspicuous ,positiv,e growth in

achievement, the most systematic relationship across the various Project

LONGSTEP analysis samples seems to be between average Number 9f Minutes

per Day (of class"time on language arts activities) and averagecachieve-

ment gains. Table 5 shows that students in trades L through 6 were

,exposed to about one and a half hours per day (on the average) of class

activities devated to language arts. Beginning with the seventh grade,.

however, students who were enrolled in "language arts"dkinds of classes

18
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:TABLE 5

Nunber of Minutes'per Day Means and Standard Deviatigns - ReadinOotal Score Analyses

0

2

4

10

GRADE,MRING POSTTET YEAR

:5 6 '7 8 9 10 11 12

NA
101:05

32.15

.

.

4

96.83

27.76

g5.66 ,

34.66

103.55

32.41

95.81

34.40

100.44

29.69

100.35

2601

94.93

26.75

81.93

26.34

83.80

27.01

5180
1005

( - 55.22

10.86

50.51

8.22

55.42

10.96

54.05

5.83

.

54.43

5.78

55.07

7.01

53.84

8.59

54.27

7.18

57.20

20.25

48.61

15.55

I

4.

3.1



were exposed to less than one hour of language arts per ,day--about one

45-minute'to 60-minute class period per day. Sinte there also Seems to be

a drop in mean achievement gains between the sixth and, seventh grades, -it

is tempting to speculate that less exposure to instruCtion (at least a8

measured by the index Number of Minutes per Day), at the junior high and
. tA

senior high school levels may'be one of the reasonis ehe gains demonstrated

by these Project'LONGSTEP grades w,ke leSs'than the aVerage gains shown by

ourelementary grades. However, a number of possible alternative explana-
r

tions for-this trend should be considered.

Perhaps dne'of the mosti.mmediate explanations for the average read-

4ng achievebent gains.to be less at the junior high school and senior high

school levels is that the students who were enrolled in language arts

Classes in these grades may have tended to be in remedial classes, espe-,

cially in the last two years of high school. This is not a coMpletely ,

reasonable explanation tor the trends observed here, however, because all

Project LONGSTEP analysis ample pretest means.were above national norms

(see Figure 1). Since the students included in each analysis sample- were

only those who were receiving language arts instruction (i.e., they had no

missing data on the Level of innovation index or the Teaching Qualifica-

tioas of their language arts teache;s), it is more correct to assert that

all LONGSTEP analysis samples, on the average, were comprised of dbqve

average readers (relative to the 50th percentile norm). In fact, Figure 1

even suggests that students in the junior and senior high school grades,

on the average, had slightly'higher pretest scores (relative to norms)

than did students in the elementary grades.

A second possible alternative explanation far reading gains to be less

in the higher grades is that the elementary schools participating in Project

LONGSTEP were nOtably mOre effective than Were the junior/senior high
1

schoOls. As
0

explained more fully in Volume I, the particular grades

selected and tested at d'given site/school depended on the specific grades

at which the site's special program(s) were targeted. Table B-8 in
, ,

Attachment B shows the school location for all cohorts of students during.

Year 2 and Year, 3 of the study. 'Examination of his Cable shows that

20



the schools in which members of the same cohort could have

been enrolled were not always the same during the 1971-72

and 1972-73 school years

the school membership of,the cohorts differed somewhat,

especially in consecutive school years

Thus, some of the small fluctuations in growth in average reading achieve-

ment among analysis samples could have been due to the fact that the-stu-

dent in two analysis sampless(either the s4me cohort duringtwo consecu-
*0 #

tive school years and at two different grade levels or different cohorts

during tuo,consecutive school years but at the same grade level) were mem-
bers of a somewhat different set of schools. Adjacent cohorts, however,

tended to be members 0 the same or almost the same schools.

Ariother possible eicplanation is that language arts activities in the
elementary grades may be ualitatively different from such .activities in
junior/senior lugh school. "Language arts" dufing the elementary grade .

years undoubtedly involves p\amary emphasis on reading 'skills, whereas

"language arts!' in junior/senior high schools usually involves a much
broader set of elective courses or "enriChment" activiiies. Thus, instruc-
tional or class time differencesbetween,the high school arid elementary
grades could be confounded with a urriculum tontent dimension, and it is

this factor that may be the crucial variable.,

"\Finally, it is also possible that the overall trend for reading gains
to decrease;during the later:grades ma be due, in part, to (1) the par-
Xicular manner in which the CTBS Reading Total Scores were scaled (Expanded

Scale Scores provided by the test publisheç were used) and/or (2) t- he

tendency for the acquisition of reading ski ls to follow the,olassical

learning curve. 'Since exposure to language rts activities also decreased

in the later.gradps,'it IS possible ,that.the o served across-analysis-

sample association between growth in reading ac ievement and Number of:

MinUtes per Day may be smerely a result of concomi apt variation.
!-

shillther possible explanations fOr the concomitant
. * * i

erage reading and an eikposure to language arts
_

ntriguinvto note the presence of such an across-

21
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analysis-sample trend ia the Project LONGSTEP data.The fact that this

loss in rate of cognitive growth was most,dramatically demonstratecr,bya

fairly constant group of students (Cohort 5) during the years they moved
.

from elementary o junior high school certainly suggests that changes in

reading curricUla and-sChool membershipi as well as in instructional time,

may be important fattors to consider in optimizing reading achievement

growth in4he.higher grades: 'The following section examines the relatien-

ship of Level of Innovation, Number of Minutes per'Day and Teaching

qualifications to achievement within each analysis sample,
,..... . ,

Associ ions with achievement within analysis samples: Commonality

analyses (see Attachment B, Tables B-9, B-10, B-11 and B-12) of the four

sets of predictors in the growth model (pretest, SES, Level of Innovation

and'Number of Minutes per .Day, and Teaching Qualificatioris) showed that

very little posttest variance was uniquely associated with either of the

two sets of treatment measu es--Level.of Innovation and Number of Minutes

per Day (as a ,Set) and Teac ing Qualifications. 14 fact, in oil-11y one analy-

sis samOle (Cohort 1, SP73) was the uniqueness for either set of treat-

ment variables largerthan .02. In this one sample, on the other hand,

almost nine percent of the variaricefin reading achievement posttest scores

for third graders (for Cohort 1 during the 1972-73 school year) co6lebe'-

attributed uniquely to Level of Innovation and Number of Minutes per Day.

.Neverthelessthe uniquenesses show that there was no general trend within

analysis samples (i.e.-, involving different grades and cohorts/groups of

students) for there to.be substantiaIlinehr associations between growth

in reading achievement and unique variation in Project LONGSTEP1's'primary

treatment indicesi.e., program-level emphasis on innovatiOn (Level of

Innovation) and typical class time'spent on language'arts actiyities

(Number of Minutes per Day).

Examination of the growth model regression.analys14,4ShoWed that

neither Level of nnovation nor Number of Minutes per Day tended to

receive statistically significant coefficients Chat were of the same sign
. .

across analysis samples (i.e., across different grades and CohorCs). '

These reSults are summarized in Tables 6 and 7. Therefore, program-level
4

4 a

AW
clIf.. 22

34



o 5,

10

35

NA

T AB LE 6

Sign'and Statistical Significance of the Level of lp.novation

Regresion Coefficients - Reading.T9tal 5core Analyses

3

GRADE DURING POSTTEST YEAR

.6 7 8 10 11 12

.05

,05 ,001

NS .01

.01 NS

NS .01

NS

1111111MMIlk

NS

NS .001

.001 .001

NS NS

.001 .001

www.....rmel

NS .05
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TABLE 14

Sign ahd Statistical Significance of the Number, of Minutes per DaY

Regression Coefficients - Reading otal Score Analyses

GRADE DURING POSTTEST YEAR

1 2 3 4 5 6 7 8 9 10 11 12

0 LA

0 5
x

0

4

NS

NS .001

.05 NS

-

.001 .01

6"m"!""*"4' am"'

.01 NS.

+ +

NS NS

.001 .Q01

.001

.001 .001

NS bon

1



emphasis on innovation neither accounted for substantial amounts of post-

test variance within'this set of analysis samples nor did it have small

associations that were consistently positive across,different analysis

data sets (i.e., across grades and gqups/cohorts of students).-

Table B-12 in Attachment B shows that the unique component of Project

LONGSTEP's teacher index, Teaching Qualifications, was not highly asso-

ciated with posttest reading achievement; that is, it accounted for almost

no.posttest variation independently of pretest, SES, Level of Innovation

and Number of Minutes per Day. Table 8 shows that the regression coeffi-
,

cients for Teaching Qualifications in our growth mOdel.also showed no

obvious tendency to be statistical significant and of the same sign

across analyses.

Lack of consistent relationships across grades and cohorts/groups of

students was also shown in the 'correlations of Level of Innovation, Number

of Minute§ per Day and Teaching Qualifications with a posttest score

residualized Oh the basis of pretest and SES (technically, a residualized

growth/gain score). Tables 9, 10 and 11 summarize these correlations.

The within-analysis-sample trends, then, also have not shown that program-

level emphasis on innovation was highly or consistently related to growth

in reading achievement in any general manner.

As noted in the discussion of methods in Section II and in Volume I,

it is possible that program-level niphasis on inno4lation may not be highly

associated with achivement since it may not have large average effects--

that is, it-may not be substantially related to achievement for the major-

ity of students in a particular sample. It is certainly possible, however,

that the more innovative approaches sampled by Project LONGSTEP may have

been extremely important for some'Sludents. To detect such associations,

those students whesChievdd more th§n expected on the basis of their par-

ticular pretest and SES scores (during two consecutive school years) were

identified. A comparison group was formed from those students who showed

notable lack growth during two consecutive school years. The numbers

of studeit i. entified and compared were not..large (see Table B-13 in. ..,

'Attachme
4

. Nevertheless, the "overachievers" and "underachievers"

: differed d tically with respect to average reading achievement during
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TABLE 8

Sign and Statistical Significance of the leaching Qualifications

Regression Coefficients - Reading Total Score Analyses

GRADE DURING POSTTEST YEAR

1 2 3 4 5 6 . 7 8 9 10 11 12

A

+

S
S

+

.001

I
.

,

,

-

NS ,

+

.001

r
+

.05

-

.05

1111 +NS

,

I

+

NS

-

.01
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NS NS

-

NS

-

.05

.

..

.001

-

NS

-

NS a
,
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TABLE 9

Correlations Between a Residualized Posttest Score and

Level of Innovarion - Reading To4al Score Analyses

GRADE DURING POSTTEST YEAR

2 3 4 5 6 7 8 9 10 11 12

NA -.079

.069 -.352

7.021

-.032 7.013

-.027 .063

-.023 .008

.057 -.139

.113 -.120

-.004 .160

.097 .018

.066 .122

I
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TAiLE 10

Correlations Between a Residualized Posttest Score and '
Number of Minutes per Day - Reading Total Score Analyses

GRADE DURING POSTTEST YEAR

4 5 6 7 8 10 11 12

NA -.004

g..,C.

,

.010 -.215

.062 -.037

.091 -.089

.062 .014

,
- ,

.020 -.038

,

.091 -.128

,

-.016 -.128

i

,

;

.130 -.252

.

.032 -.146

.

-1002
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TABLE 11

Correlations Between a Residualized Posttest Score

and Teaching Qualifications - Reading Total Score Analyses

GRADE DURING POSTTEST YEAR

2 3 4 5 6 7 8 9 10 11 '12

NA 062

,,i .,

,

.

4

,

-;008

,

,

.

,

-.050
.

.132,

.121 ,025

.057 -.070

-.015 -.006

N
.022 -.094

,
.009 ,011

-.

-.060 -.015

,

-.128

, -.053 -.013

.047 .171
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Year 3 of'Project LONGSTEP and certainly represent studentS.7wliO, for two,

years in a row, did either much better or much worse than their achieve-
. ./,

ment level or home background would predi,ct. A point-biserial correlation

between overachiever/underachiever group membership and leat,l_ test per-

formance was.comp ted to Provide a measdre of the relative difference
, .

between the means or theSe'two groups. Table B-14 in Attachment B shows

that the overachievers did,-On the average, tend to have somewhat higher .
f,-

Year 1 test scores than did the underachievers. SES differenCes amor ng

these two groups of students were not so notable., Table B-15 in Attachment

B shows that in only two 'Cohorts/groups of students was there an SES dif-

ference among achievement group8 worthy of-note .(Cohorts 3 and 5)..- In

theSe two groups, overachievement was_associated with higher SES lee*.
_

li(relatiVe to these overaelieving and underachieving stimients, at leas0.

Mean differencestheAear 2 and especially the Year-3 test scores

of the overachievers an& und?rachievers, however, were dramatic

B-16'in Attachment BY.C:WeAllagnitude of difference, as
, -

point-biserial correlations, seens to suggest that consistent overaallie

ment and underachievement, at leastias defined here, is not hd:ghly

ciated with 'Vial achievement status or SES across cohorts.

Poitit-biserial correlations between overachiever/underachiever group

membership and the treatment variables and teacher index in the growth

model show that underachievement or overachievement-was not highly and con-.

sistently related to either Level of Innovation, NUmber of utes per Igay-4.

or Teaching Qualifications across all analysis.wples (Att ment

-

(see Table

indexed by the:
P ,

asso-

Tables B-17, B-18 an

matic overall trend

following? relative-
,

'

d B19). Although there did not apPear _be any dra-
.

acrosS all coharts Purt

to underachievers:t.

results di& seem

-
Overechievers-whd,Wert fh elementary and jun-ior hi

ear-1 (Cohorts 1 to 8) were members of progra

had a lower Level of Innovation (on che aVerage) Art
1

Year 2 and again during Year 3.



es Overachievers
I
who were in high school during. Year 1 (Cohorts

9 and 10) were membersof programs that had a' higher Level

.of Innovation (on the average) during Year 2 and again dur-

ing Year 3.

Overachievers who were in grades. to 5 during Year 1 'were
$.7

exposed to more class time on Ian age art.s activities than

were underachievers during.Year but legs time (relative

to underachievers) ih Year 3.,

Overachievers in the older cohorts were exposed to -less

class time on language arts activities during Year 2. 1

A .

OverachieVerg`in all cohorts were exposed to less class

time on language `arts during Year 3.

Overachievers in manY Of the cohorts were exposed 'to a
-

teacher (or teachers) with a higher Teaching Qualifications

score during at least one.of the two posttegi school years

(i.e., either Year 2 or Year 3).

Although the within-analysis7sample findings reviewed.in this section

do not tend to support the hypolhesiS that greater program-level emphasis

on innovation will, in.genetal, lead to substantial improvements, in read-
-

ing achievement, there were two findings:which seemed particularly worthy

of note:

".

the large unique impact of Level:Of. Innovation and Number

MinuteS, per Day forCohort 1 students &tiring the third

grade

the slight tendency across procedures for growth in reading

achievement during Year 2 tolpe positively related to the

three,treatment/teacher indices in the growth:bodel

(eSpecially Number of Minutes per Day) and for,Year 3.-

growth to benegatively related to the same indices. ,

Our presentation- of Project LONWTEP's findings,for reading achieve.ment

will close with a brief discussion of these two points.

4
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,Table B-11 in Attachment B showS' that the uniqueness for Level of

Innovation and Number of Mihutes per Day (as a set) accounted for about

nine percent of the variance in the QTBS Reading Total SC43re posttest for

Cohort 1 students when they were in the third grade (dilring-the 1972-73

sChoof year).. Both predictors also received negative regression rcoeffi--
.

_cients (see Tables 6 and 7) in the groWth model regression analysis of this

-cohort's': data. These same,findings, however, were not obserVed during the''

previous school year, -1971-72, for Cohort 1.students'during the second

grade Or for Cohort-2 students during the third grade. Since students in
_

eohort 1 and Cohort 2 attended the saMe schools aS second- and third-
,

graders, it seems possible that the combinatiori of Level of Ihnovation'and

Number of Minutes per Day.w
.

as confounded with some set at educational prac-
Alk 4.

tices or school personnel factors to which the third-graders in,some

schools were'exposed during the 1972-73 school year and which had anatable

impact on dOlievement. Unfortunately, the analyses utilized for this

report were ndt designed to "tease out" such effects.

The apparent trend for growth in reading achievement to be positively ,

4

associated with Number of Minutes per Day*-in the 1971-72 posttest analyses

and negatiVely associated with the sake index in the 1972-73 posttest

analyseswas considered in light of the fact that the Year 2 test was both

alpastte'st (in the Year 2 posttest analyses) and.a.pretest (in the Year 3
t.

posttest analyses). It can be shown diet under certain circumstances, the

correlationfof a"variable nice Number of Minutes per Dar(NMIN) with a

Year Z.:posttest residual scoTe will be positive while the correlation of

that same variable witH a Year 3 posttest residual score will be negative

(see Attachment C for a short technical discussion). In general, this

pattern of results could be expected if the slocre of the regression of

Year 3 test scores on Year 2 test scores was neai 1.0 and the Year 2

test/NMIN covariance was larger than the covariance of NMIN with the Year

1 or Year 2 tests.

T4e.'aerrelations with Number of Minutes per Day in the Year 2 and

Year 3. drialysis samples for a given cohort; however, show that ihe Year 2

test/NMIN correlations in the Year 2 analyses (where the Year 2 test was
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!the posttest) were not always similar to: the Year 2 test/NMIN corre.=
-lations in the Year 3 analyses (where the Year 2 test, was the pret

.Tbus, it seems appropriate to assert that the'opposite impaCt lhaCNumber
of Minutes.pee Day had in consecutive school years probahlY:was not an'

. artifact completely due to use of the Year 2,est-as bOth.a: posttest and
as a p*etest. A:More appropriate and,reasonable speculationis that expo7,
sure to language arts instruction varied across school years, along With .

.)

changes with respect to the specific studenta exposed to different amounts
ofeinstructionlin -consecutive sChool years and_withrespect to othe'S'

attributes ofthe program of which.students were membVs.

,4indings for Arithmetic Achilvement
N- .

Average achievement differences among analysis 'sampleo. Average

posttest arithmetic Performance was fairly similar for different cohorts/

groups of students at Che same gr_ade level .(see,Table 12) during:consecd-,

tive schoo,lyears. The only exceptions worthy of note-were the mean dif-

ferences between Cohorts 5 and 6 during the seventh grade and between

Cohort 6 and 7. during. the eighth grade: Pretest means (seg Attachment'D,

Table D-4) appeared to be even more similar across cohorts than were. the

posttest means. Nevertheless; with the possible exception of the growth

demonstrated ty C6ho'it 1, students during the third grade-.(in .the 1972-73

school ,ar); average posttest CTBS Arithmetic Total Scores were'not

conspicuously fartherfrom national norms (50th percentile) than were

their average pretest scores. CTBS pretestoan'd,posttest means are dis- ",

5played for all samples in Figure 2. Since ond.of Che major criteria for

selectfOn to participate in Project LONGSTEP-was departure from "tradi-

tional" classroom practices, these:overall resdlts do not support the

hypothesis that greater program-level emphiasis on innovation is positively

related to notable gains in arithmetic achievement.

Figure 2,,however, does show that the aversage gains in arithmetic

achiArement during a given grade level were not always identical for dif-
.

ferent cohorts of students. Gains during consecutive school years also

5The CTBS pretest and posttest national norms for Arithmetic Total ,Scores
and i-he number of students in each analysis samplt are provided in AttaCh-
ment D, Tables b-1, D-2 and D73, respectively. .
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TABLE 12

'4"P

Posttest Means and Standard .Deviations - Arithmetic TotaNcdre Analyses

I. ).00.

4-

GRADE DURING POSTTEST YEAR

1 2 3 4' 5 6 7 8 9 10 11 12

NA

327.90

36.07

450.27

56.94

4

3

9

320.02

38.90

377.79

42.41

371.47

44.37

402.94

41.08

405.19

38,4

446.66

56.43

480.84

61.58

479.57

61.56

496.13

73.79

510.30

72.52

537.81

73.94

552.98

72.18

595.68

79.49

... I.' !

,

598.51

75.41

627.51

78.56

,

,t,
I,

627.49

81.02

659.84

74.29

668.66

77.46

683.92

66.89

3
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were not necessarily identical for the same cohort of students. Across-

analysis-sample differences were observed both with respect to average

gains (see Table 13) and with respect to pretest/OostXest/norM differences.

4s noted previously, there were no large differences among analysis

samples with respect to average pretest level (see Attachment D, Table

D-0. Thus, the small fluctuations in mean arithmetic posttest that were

observed reflected,different mean,gains in a number of analysis samples.

Inspettion of the'pretest-to-posttest growth for the various analysis

samples (see Table 13) shows that the largest mean gains (relative to

their standard deviations) seem to be occurring in the earlier gioades.

In addition, Table 13 also shows the following irregular differences

among analysis samples:

The average arithmetic gain shown by students in Cohort 5

during the 1971-72 school year (when they were sixth-

graders) was notably larger than their average gain the

following school year (when they were seventh-graders);

however, Cohort 6 students did not demonstrate the same

achievement losses during the seventh grade.

Cohos 6 and 7 showed somewhat different amounts of aver-
,

-age growth dving the eighth grade.

The average gain in arithmetiC performance for students

in Cohort 8 were larger when they were ninth-graders than

when they were tenth-graders.

An examination of Figure 2 also suggested the presence of greater

pretest-to-posttest growth during grade 5 in relation to grade 4 and grade

6 growth. Project staff examined the analysis samples showing such clif-

ferences to see if differences among samples were related to similar varia-

'tion with respect to

average pretest level

average.student Socioeconomic Status

average Level of Innovation
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TABLE 13

Mean Differences Between krithmetic Total Pretest

and Posttest Scores and "Standardized Gains"1

GRADE DURING POSTTEST YEAR

3 4 5 6 7 8 9

NA

1"."..."1"=8.64
NA

--

NA

NA L.47

)

.

,

,

,

.

,

..

NA

33.25

.79

,

30.59

.80

43.35

.89

,

41,97

.87

31.46

.53

.

30.94

.52

13.67

.21

,

1

22,84

.35

20.64

.29 ,

38.41

.55

35.06

;48

45,57

,67

18.13

.24 '

1.---------
20'.87

.27

16.30

.23

21.18

.29

6.98

.10

No4

ISee Voiuinel, Equation V-1, p. 145.



average Number.of -Minutes pgr Day (of class time devoted

to arithmeticadtiVities),

average Teaching'QuAiifi-ctianS:.

schools attended::
.. .

...

Mean differences amonvanaiyS'is saMples with respect to SES,'Level of
..

Innovation, Number of,Minutes'per'Day;, and 'Teaching Qualifications (see

,Attachment D, Tables p=5,J)70; B-7 add D-8) did not seem to show any con-
,

sistent relationship..:with:WeAdrosS7analysis-sample irregularities or
. _

tfends noted in Table 13:'w.iih respedt to.the average arithmetic achieVe-

ment of each analythis.sampAe',. ;For eXamples the decrease of #verage growth

for Cohort 5 stUents:dufing,tfidseyenth grade relative to average growth.

during the sixth'krade wAs not.aSSociatea with notable mean differences in.

mean SES, LeveI Of, InnovatioU,: NUmber of Minutes per Day, or Teaching

Qualifications. The most likely explanation for'the decline for these

students is that!;'_AAexpected, the Atudens in Cohort5 attfnded as seventh
i

graders schoolS,differerit'. from those they!attended a,ixth:-graders (see

Attachment B, Table:B=8)- It' seems, conceiVable,Lthathanges not measured

by the priMaryyariabIes.of'intereSt in thispcirt probably Accounted for

itthe differences Observed.- Similarly,'the fact2_ Cohort. 6 students as

seventh-graders the year before did not show the'Sathe decline,iS probably

due to the different sdhOol composition of the Cohort 5 andT-Cohdkt.6

- seventh-grade..analysiS saMples.' As shown in*tachbenC D; TabiD-4., how-

:.6./er,'Cohort:6:00Venth-grade students were 'Inembeli Of:EdExAGgroups which,

on'the aVeragef,, had a-greatAr ppogfam-level emphasikon innoVatiOn than

did the EdExAGfoups.for Cohort 5 seventh-gradetS.

The diffefences'in mean arithmetic achievement gAins betWeen. coliort 6

and Cohort 'Vstudents::.dUring the eighth grade, on the othefharId; Showed

exadt,ly the OpPOSte 4S-Soctaflotwithinnovative emphasis. :Although Sill,-
:

dents in both:cOhOrtS were members of the same schoOls as-eighth7kfA.dets

"jsee AttaChment B.:Table B-8), greater average gains 1(during.-:1g31:-4,2A.:7hen:-.

. _

, the :COhOrt 7.students were eighth-graderS) were associteLwith a:lOwef'`;

programtleVel.emOhasis on innovation '(on the average), togverSelythe

difference in average yearly achievement gains durink grade 9:0.0:graae
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for students in Cohort 8 was also associaeecOwith only a Small mean
.

:ference with respect to Level of Innovation and Teac1i ;i4g quali ications.

Greater mean gains for those students was accompanied.by a.,slighly higher
0

mean Level of Innovation amid Teaching Qualificapf(inO :Moijement Of students

in Cohort 8 fromjunior high to senior.high schools between the 4714 and

tenth grades in some sites could also have affected the results (s e

Attachment B, Table B-8). Interestingly enough, Cohort 9 students as

tenth-graders in 19714-72 were exposed'to much more emphasiS on innoWation

(on the average) than were Cohort 8 students who were in the tenth grade'

thenext year (1972-73)--yet, the gains for the two-cohorts during Lentil

. grade were very similar ,(see Figure 2).

Thus, the.across-analysis-sample mean differences that were present

in Project LOGSTEP also do ilot stipport the sPeculation that small, but

consistent, °arithmetic achievement differences among analysis samples are

positively related to differences in average program-level emphasis on

innovation.

Associations with achievement within analysis samples. Commonality

analySis fot the four sets of predictors in the growth model examined for

this report showed that Level of Innovation and Number of Minutes per Day

(as a set) uniquely accounted for more than=one,percent of the variance in

CTBS Arithmetic Total 'Score posttest variance in only three of 21 analysis

samples (see Attachment D, Table D-11). In two of these samples (Cohort 0 -

SP73 and Cohort 1 - SP73), the regression coefficieats were negative for

:Level of Innovation and positive for Nunber of Minutes per Day (see Tables

14 and 15). In fact, the majority of the statistically significant regres-
r,

sion coefficients for Level of Innovation fri. all analysis samples, taken

as a whole, were negative.

About one-half of the statistically.significant regression coefficients

for Number of Minutes per,Day were positive. Interestingly, positive

coefficients tended to be Present In Cohorts 0, 1 and,2 and Cohorts 8, 9

and 10. Coho-43 thtough 7 tended to receive negative coefficients. In

addition, unlike the reading analysis discussed previously, there was no

apparent trend for the coefficients to be positive.in the 1971-72 analysis

and negative in the 1972-73 analysis.

4.1

39

6 0



61

a

0 5
x

10

11ABLE,14

Sign and Statistical Significance of the Leveitof Innovation

Regression Coefficients - Arithmetic TotarSire Anelyses

GRADE PAIRING POSTTEST Y'EAR

4 5 10 11 '12 I

"

,NS 05

.001 .05

.001

.001 .001

NS .001

.001 NS

NS .05

+4;71'.

.05

a+i
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0

8

9

10

'TABLE 15

Sign and Statistical Significance of the Number of Min4es per Day

Regression Coefficients - Arithmetic Total Score Aaalyses

4

2 3

GRADE DURING POilOT YEAR

5 6
,

10 11 12

.NA

+

NS

I

,

4 t,

4, ,.

1 ,

,

,

,

t ,

.

'

, .

1

,

.

+

5

+

- +

.001 NS

-

.

NS

Imimmmimmui.1
+

NS

. -

001

-,
, ,

+

NS

-

.001

,

; t
.001

4'

101

, .001 N '
0

+

NS

+

NS

,

., ,

5

+

NS

6

14
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Although the -uniquenesses for Teathing Qual.ifications wete amall in

all analysis Amples .(see AttachMent Table D-12), it was.potable that

all but one of the,statistiCalry'significant regresiO4-Coefficients for

this teaCher index were positiVe.(Table 16).

'Correlations with the residualized posttest score (Tables 17, 18 and
,

19)-anatendSto,show across samples as.followS:

LeVel Of annovation,was primar4y negatively related to,
. .

,, _ ' ,

the arithmv tic. posttest repidual 'score .

-

4ielher of Minutes per DaY was positively related to the

. posttest residual scofit in the young Cohorts (Cohorts.0,

1 and 2) and in the oldest cohorts (Cohorts 9 and 10) btit

negatively asSociated with the posttest residual,in the

middle, cohorts.

Teaching Qualifications was primarily positiyelycorrelated

.with the arithmetic posttest residual score.
.

In review, the regressidn cofficients and Correlations with the
,

posttest,residual score botil suggest ,tha4t program-level emphasis on inno-

vation was not highly relatE to growth in arithmeticiachieVement and that

the.predominance of the-smalk associationssent Were primarily negative.

Th tendencY for Number of Minutes per Day (of typic&t. time spent on

arithMetic/mathematics Activities to be associated negatively with growth

inithe middle, upPer elementary, and juniorlligh school.cohorts could not

r -be readily'explained.

COmparison4 of atudents.who achieVed substantiallYokore:than expected'.
1 .

(for bac) conseutive-school years) withstudents who' achieVed.less than

expected show'that, in general, cOnsiste4 longitUdinal (:5s.ieiachievemant

was positively related ta Year 1,teat level and SES lerel (see AttachMent

Tables D-14 and D-15). Overachieveriundeachievei group differences cn
. these measures, however, were dramatically lesS than group'differenceswith

respect to the Year 2 and Year 3 test stores (see'Attachment D,

D-16). This was aresult, of course, of the.procedure used to dentify-

'these particular students. Findings tended.to parallel those just Sualmar-

, ized for the regression analyses and retidUal correlationS.(see Atta2cment
4 -
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TABLE 16

Sign and Statistical Significance of the Teaching Qualifications

Regression Coefficients - Arithmetic.Total Score Analyses

GRADE'DIRING POSTTEST YEAR

3 4 5 6 7 8 10 11 12

NA
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UaLE 17

7,Correlations Between a Residualizqd.Tosttest Score and Level of Innovation.-
Arithmetic IOtal Score Analyses ,

GRADE'DJRING POSTTEST YEAR

3

4

6

8

9

10

2 3 5 6 7 8 11 12

° NA -.210

.

.

-.061 -.275

-.065 -.094

-.070 051
S

..016 --.060

-.114 -.092-

.

.129 -.126

Pi.
2 : -.071 -.031

,>

-.046 -.036

.
.

*. .035 .174a
c

-.052 .238

4.
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TABLE 18

Correlations Between'a Residualized Posttest Score and

Number of Minutes per Du thmetic Total Score Analyse

1 2,. 3

POSTTEST YEAR

7 8

NA .057

,,,rawninwg....p

4

a
,

,

-.070

,

.075 .047

,

.099 .144

-,135 . .034

-,009 -.004

,

.045 -,148

40111111MOW

, .043 -.090

,

, ?

-.138

47---

-,020

.063

,

4

.004 .135

. ,

.034 .171
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TABLE 19

CorrelationS Betwek a Residualized Posttest Score and

Teaching Qualifications Aritholetfc Total Score Analyses'

GRADE DURING POSTTEST YEAR

4 5 6 7 .1 8

,

NA .100

.

,

',4,

t

.

.

l
,,..,

,

) ,

i

..,

,

-

,i

f

,

.,

,

,

,

-.025 .123

,

.078 .176

,

.184 .030

.

,

,

.036

. .

.016,

I
.

F--....

.052, t102

.043

4.

.0424

t

,:'

;'...,
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"fil4 O.

6

,

, I , Y,
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D, Tables D-17, D-18 and D-19. 'Relative to the underachievers, over-

achievers tended, on the average,

to be members of-prograns with emphasis on innovation

during the 1972-73 school year 1 through 8
_ .

to be members of programs wi6 ff&er emphasis onAnnova-

tion in Cohorts 9 and-10

to be exposed to-less time on arithMetic class activities

in Cohorts 3 through 8 but more time on arithmetic in,

CohOrts 1 and 2:and Cohorts 9 and 10

to be tiNAht by,arithmetictmathematics teacheryho

obtainedhigher scores on Project LONGSTEP's measure of

teacher experience.

, .

The within-analysis-sample findings for arithmetic achievement, then,

- show that

4 Level of Innovation, in general, was not highly associated

with arithmetic achievement-and that there was a somewhat

consistent 'tendency for slightly greater arithmetic

achievement to be associated ifipi less prograM-level

emphasis on innovation

Number of Minutes per Day was Positively relatedto

arithmetic achievement but only during earlyelementary
T''-

,-school and late high school

growth in arithmetic achievement was positively associated

'With Teaching Qualifications.

Overview, of Trends lOr-Reading and Arithmetic Achievement

The purpose of the analyses conducted far this suppleeent to Volume I

of the Project LONGSTEP final report was (1) to ascertain if the trends

observed and discussed in Volume I with respect to'Cohor,ts 1, 4 and 6 were

i)

representatiye of the trends shown by all analysis samples and (2) to com-

,pare results and determine if other meaningful trends across cohorts were
4

present. The overafl findings reported here have shown the following:

47



The mean readingand arithmetic posttest scores for Project

LONGSTEP's sample of fairly innovative schools were not

conspicuouslY farther horn national norms than their'average.

'pretest scores were from their norms.

Variations among analysis samples *Ith,respect to average

reading and arithmetic achievement gains did not tend to be

associated in,any highljr consistent manner with concomitant
4

differences in the mean Level of InnovatiOn, Nubber of-

Minutes per.Day, and Teaching Qualifications of the s!amples,
\*.

Variation in level of Innovation was not .highly aSsociated

with rtading or arithmetic achievement within Project LONGSTEP's

analysis samples.

Variation in Level of Innovation was not consistently or

positively related to reading achievement within analysis.

samples.

Variation in Level of Innovation appeared to be negatively

associated with arithmetic achievement.

Teaching Qualifications was not highly or consistently

,r'elated to reading achievement but was positively associaad

with small gains in arithmetic achievement._

'Additional findings included (1) a trend for reading and arithmetic

achievement to decrease between the sixth and seventh'grades, (2) a trend

for reading and arithmetic gains to be larger in the earlier grades,

(3) a trend for the average gains in arithmetic shown by all,cohorts

except- those in senior high to be larger than mean gains in reading

(relative to their respective standard deviations), (4) a trend for the

elementary grades (1-6) to be exposed to notably more instruction per day

than junior hig.h and high school students with respect to language arts,

and (5) notable mean achievement gains in reading and arithmetic fOr

'students who were third-graders during the 1972-73 school year.
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,

In summary, the primary research hypdthesis, that substarklal gains

in cognitive achievement are positively associated with innovative

-emphasis, has not been supported in any general way by the analysis of

Project LONOSTEP's data. These results, based on a.global analysis of

trends across'reading-and arithmetic analysis samples and cohortSAgrades,

tend to confirm the findings reported in Volume I for Cohorts 1, 4 and 6.
,

11

, 7.6
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ATTACHMENT A

_

Logation of the Complete tatistical Tables'-
Summarized in Volume I-Supplement 1.

'

./
Analytic methods implempnted specifically for the Volume.I SuppleMent-..

.4
involved the data for Cohorts Oi 2, 3, 5, 7, 8, 9, and 10 for two c6gnitive ,

.'dependent variables, the CTBS Reading Total and Ariehmetic Total Scores,

The focus of this report,.however,,was nOt ondetailed comparisons of the

results shown by individual cohorts but on the overall conclusions based

'on findings.from all cohorts' (including 'Cohorts 1.; 4, and 6.aiscussed,in

Volume I). Thus,, the oohort-by-grade tahles incOrporated in itip Volume I
1

SuppleMent summarize results obtained either inythese analyses or in

those- condUcted for Vofume 1 itself. Table A-i shows thejocation of,the
,statistical analySis tables for each cohort.. Ole content-oS the Volume I

Supplement Appendices is"shbwn in Table A-2

Tabler-A-1

Volume'Location* 'of AlI .

Statistical'Analysis:Tables

yoIume I or' ..Volume ICohort
Volume I Appendices' ,;4, .414?Piement Auendice

1

2

3

4

5

6

7

8

9

ld

,

4c'

6

Volume I, the Volume I Appendfces, aria the Volume I Supple
ment Appendices are each sephrately bound documents and
will be deposited in ERIC at the cillivElbsion of the project.

a-1 "
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TABLE A-2

Contents of the Voluihe I

Supplement Appendices'4"'

Appendix Content

All Reading Analysis Tables for Cohorts 0, 2

8, 9, and 10

Tables

, Means and Standatd Deviations

13-41. to' B-15

..G2-.1" to C-157*"'", sI.'"
D-1 to D-2-

Intercorrelations

Commonality Analysis Tables

Regression Analysis Results

All Arithmetic Analysis Tables for Cohorts 0, 2,

3, 5, 7, 8, 9, and 1Q

Tables

A-lpto A-15 ; MeanS and Standard Deviations

4413-1 to B-15 Intercorrelations
,

C-1 to C-15 Commonality Analysis Tables

D-1 to D-2 Regression Analysis Results

Project LONGSTEP Profile Variables and Vaiiable-,;
Zbreviation Sunmary

ft
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ATTACHMENT B

Supporting Tables Reading Total Score Analyses

The first box in each row contains results for the Spring
1972 posttest analysis;-the second box'contains the Spring 1973
posttest analysis results.,-:,In boxes contaiding.twO values,
the first statistic described, in the table title is the upper
value andthe second statistic described is the ldwer value.
Cells along the diagonal for which data were "not avai4hle"
or "not applicable" contain an MNA." The abbreviation "NS"
has been used for "nonsignificanap.",

416
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0 5

c.)

'to

NA

,J TABLE t,1

5

Pretest National Nprms Percentile) Raadirig Total Score Analyse5

NA

NA

GRADE DURING POSTTEST YEAR

4 5 6 , 8

321.5

0ftwimmomm.mma

NA .375.5

75.5 418

-------------71111111104=111101.MNIMPONIME,

419 457

457.00 89,0

490.5 526

. 0

4'

4

21 5 5.5

5 3,5 588

586

12

-"%ew".-iftwounoosiimaisiaiwins

618 NA*

83
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TABLE ,13:2

Posttest National Norms (50th,percentile) - Reading Total ScOre Analyses

10

GRADE,DURING POSTTEST YEAR

6 7 8 lar ii 12°

NA 322
.

,

,

..

0

. ,

,

.

.

,

,

321.5' 3754.5

,

375.5 419

,

.

418 457.0

i

,

4

457

4

494'.5

,

fr

4

489.0

%

/

,

3 to. 526 553.5

,

,

.

1
,

.

t.

555.5 586

,

, qt.

,

588 618

,

.

1
*

, . ,

618 NA

1

: 4

11

,

t

NA NA



A
f TABLE 33

e

, :Number of Students by Anallisis Sample ,Readin4

GRADE DUR(ING POSTTEST YEAR,,,1"

5, 8

"'

86



0

1

4

E-1

o 5

0
c)

6

8

9

10

1

l'ABLE,134

Pretest Means and Standard Deviations xeading T

GRADE NG POSTTEST YEAR

7 8

Score Analyses

NA
92.44

11.00
4

.

1

1

,

A

545..45

72.79

538.00

72.43

.

,

'

580.83

70.68

579.25'

73.14

-

'616.88

75.81

3

,

,

4

,

688.12

76.46,

d

93.85

10.56

34.46

63.87

105.28*

11.36

386.11

63.49

390.04

63.72

435.07

60.56

437.91

64:25

475.73

67.30

,

473:82

71.00

512.31

65.08

513.30

72.78

/..--........,-.....-____-.."............,.......

i

4

6°1r
,

,
4

'1 110c '
619.84 652.38

83.04 72.64...,,,.....
668.06

82.23

,

* 41:

Based on the CTMM
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0

3

0 5

f
0

6

7

8

9

TABLE B-5
4 a ,

Socioetonomic Statbs-(SES) Means and Standard Deviations 7 4ading Sdore AnalySe's,

1 2' 3

G.RADE DURING NSTTEST YEAR

7 8 10 11 12

NA
.

rr.

100.72

10.4

,

.

1

,

e

,

,4

N4'

100,19

,

.

.

r

t

,

,

.

.0

,

100.0i

10.02

l0d.59

9.94

99.88

9.99

9997

9.70 ,

,

99,54

9.75

100,27

9.99

,

999

9.93

'99.74

9.90

,

,

98.12

14.03

99.72

9.73

99 50

9.92

100.08

9.72 ,

11.........

100.35

r it
.

1

. ,

100,73

,

10.28.
,

100,83

9.95

'r

?:

4

99.37

9.77

1441'

10,02

,
.

,

,

99.53

10,02

)9'.62

10.09

7

PI

91
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1

;ABLE ,T3-6

Level of Innovatiop Mean and Standard .DeViations - Reading TOCal Score Analses

GRADE DURING POSTTEST YEAR

6 7 8 11 12

21.25

3.07

'P.12

4.33

21.03

3.26

'20.12

4,06

26.86

,3.19

8 50

4.23

19.51

3.32

18.71 19;95

4,43 3,55

19,37

3,91

18.35

4,49

-A

19.24

4.74

t

19.25

4.46,

19.65 17.49

4.33 3.61

18.18

'3.69

18.01

3.61

;

20.15

4.62

17.74

3.13

t

,

17,73 18.12

3.,39
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,1

o 5

7

10

91

TABLE B-7

Teaching Qualifications Meafts and Standard Nviations - Reading Total Sore Analyses

2 ,

GRADE DURING.POSTTEST/YEAR

5. 6 7 8

1
$

9 10 11 12

NA
97 87

7. 0

1.--

97.61

7.84

100.90

6.35

,

,

.

,

r

.

,

.

.

.

.

.

...

0

,

,

,

v

,

,

.

4'

,

4

.

.

,

.

.

,

,

,

,

. 97.90

9.78

100:53

7.19

101.18

7.65

100.67

8,05

102.47

7.88

99.86

7.46

.

100.12

8.60

98.84

7'.23

.

,

5
r

26

13.24

9.06

6.53

,

7.47

9.17

101.63

8:27

,

,

1

.
100.56

8.47

1 1.01

7,70

' .

.
.

9.44

7.20

1 0.72

8.80

,

,

.

.
v .

104.74

8.13

103,24

9.39



...... ....' . :' ' TABLE B-8

"School MeInbershdp by Geade "h'ild. Cohort1 , .

School
4>. 0 1 2 3 4.

1 4,5 5,6
2 4,5 5,6

4 4,019,5 5,6
5

Aee? 4,5 5,6
7 ,,w495 5,6

-S 4,5 5,6
9 . '4,5 5,6

10 4,5 5,6
11." 4,5 5,6
12 ..4,51,1-5,6
.13

.14

to.

16 1,2 2,3 3;4 4,5 5,-.
-17 1,2 2,3 3,4 .4,5 5,-t18 -,6

19

20

21 "

4,5 5;6

Cohort ,

5 6 7 8 ..9 . 10
444-

.,-sit*

6,-
6,- -; A

-;7

6,-
- 9

6,-
6,-
6,-
6,-
6,-
6,-,
69-

-97

-97 7,8 8,9

-,10 10,11 11,12

,

.. 44fP ,
6,7 7,8 89-`

-951' 10,11 11,12
._

6,i
-97

22

23

24

25

26

te 4,5 5,6 6,-
4,5 5,6 -6,-
495 5,6 69-'

7,8 8,-
-,9 9,10

27

28

29

30

31

4,-
4,5 5,-
4,-2
49.-2

-,6 6,7 7,8 8,-

b-8



At

TABLE 8-8(continued)

School
, 0 1 2,

Cohori
3 4 5 6 7 8 9

Site,
10

33 4,5 5,- 6,-

34 1,2 2,3 3,4 40

35
Ii

-,6 -,7

37 4,5 5,6 6,-

38 4,5 5,6 6,- a
39 -,7 .7,8 8,9 9,-

. 40 -,10 10,11 11,12

4
:41 1,2 2:3 3, 4,5 5,6- 6,-

42 1,2 2,3 3,4 4,5 5,6 6,-

43 1,2 2,3 3,4 4,5 5.0

44 1,2 2,3 3,4 4,5 5,6 itr-

45 -,7

46 -,7

47 1,2 ,2,3 3,4 4,5 5,6 6,-

48 1,2 2,3 3,4 4,5 5,6 6,-

49 -,7 7,8 8,9 9,-

50'

51 -,10

52 1,2 2,3 3,4 4,5 5,6 6,-

53 1,2 2,3- 3,4 4,5 ,5,6

1,2 2,3 3,4 4,5 5,6 6,-

55 1,2 2,3 '3,4 4,5

56 -,7 7,8 8,-

747 -99

58 4,5 5,6' 6,-

59 4,5 5,6 6,7 / //
60 4,5 5,6 6,,7

.61C 4,5 5,6 6,-

..62 -,7

4
1Tahle entries in each column are the grades for the cohort in 1971-72*
(first number) and 1972-73 (second number).

2Schobl closed and students transferred.

b-9

9 7/



TABLE 8-9

Uniquenesses and Multiple Correlations (Squared) for Pretest Reading: Total Scor Ana1yes

GRADE DURING POSTTEST YEAR

4 5 6 7 , 8 9 10

NA

I

.,

.

.614.

.623

,

.

:095

.134

.440

.517

. .134

.166

, .522

629

,

,

,

.

.

.548

.693

.494

.664

,

.

.565

.703

:578

.729

.*
.641

.707

.563

.680

1.

,
4

,

. 616

.738

621.

.741

.

,

.606

.708

.5964,

.688

..

o .590

.694 .678'

,

,

.1 ,

' .638 .599

.738 :652

631

650

9, ,
=mipilim..70

,



TABLE B-10

Uniquenesses 4dd Multiple Correlations (Squared) for SES - Reading Total:Score Analyses

GRADE1DURING TSTTEST YEA

5 6 7

id

8

NA
.021

.

,

,

.

,

.

,

.

,

,

.

.001

.090

,

,

,

Y

t

,

.

,

.

1

.

.114

.164

.001

.075i

.

,

,

.

073 .8
.112

..00

097.

'

.005

.1

..013

.182,

.

,

, ,.

.08

1,n,

.006

.152

.001

.062

AO
.116

i

,

' r

-,"------+----amos,

. 05 .001

.114 .118

.004

.102
4

.

01

,

---7---tPH

.001

.104

.002

.085.

,

,

,

,

.002

.105

002

.045

,

'

.001

.017

,000

:004

01



4.

I'

4

'\ 'TAB E B-11 4

Dniquenesses and Multiple Correldtions (Squared) '

for ell of InnovatiOn 'and'hibef of Minutes'per Day - Reading, Total Score Analyses

/3

C1' 4
I

102

a
0 5

ii

`1)

10

GRADE,DURINC POSTTEST YEAR

5 6 7 8 . 9 10 11' 12,

NA,
.0p'

.009' ,

.

.

..7/

.

,

-

,

,

,

.

'
,

,

..

P

,

.0041

.008

:.1,--

088

:04,

,-

,

.005' .005

.00. .008

.

4

.004,

,012

'11"Ilklirim'"
,

.002

.009

.002

.002
,

.001

.016

/ 7

.
.000

, .004

.000

.021

4

.003

045

.007

.045

,

,

.002

.028

4010

.016

,

,

,oa3

.006

.021

.008

,

,

,

,

.008

.024

.016

001

,

. 7

.001

.003

.013

.018

v



1

3

6

7

8

10

2

TABLE B-12

Uniquenesses 6c1 Multiple Correlations (SqUared),

for Teaching Qualifications - Reaiding Total Score Analyses

) GRADE DORI& POSTTEST, yEAR-,

7 8 .\5
10 12

NA
001

AO

,

-

. .

,

,

,

1

.

J

% 000

017

.

.

.

e

,

,

.

.002

000

.006

.040

,
.012

.008

.

'

.001,

.000

,...)...
,

,

.001

.000

.001

:001

,

.

, 000

.003

.000

.009

,
.000

.000

.002

.012

.. I
000

.025

.000

.01t7

,
.000

.016

.001

.001
\,

,

,

/

-,..,
4,44.,.'

;i4'.

. ,,,' (

/

.

.'002

.017

.000

.000

.000

,000
I

,

.

r ,
, .000

.006

.003

.0029

*

".\



6

166

10

TABLE B-13 °

Nubeu'bf Consikentty, verachievi4 and Underachieving Students Identified -

Reading Total Score Analyses

GRADE DURING POiTTE'ST YEAR

5 '6 7 8 9 10 ,11 12

0

NA

66

57
I.

A f
50

46

to4

, 71

89

96

72

62

52

35

59

48

48

7)

35

'* 31

9

37

17
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10

108

TABLE B-14

Point-Biserial Correlations Between Student utlier GrLp Membership

and Pretest - Reading Total Sco e Analyses

GRADE DUENG'POSTTEST YEAR 1

3 4 5' 6 7 8 9 JO 11 12

MA

.467

.270

.330

.080 ,

.416

.134

.454

.008

.241

.253

109



110

NA

41

TABLE/ ..,8-15

Point-BiseTial 'Correlations Betweel 'Student Outlier Group Membership'

*. and SES Reading Total Score 'Analyses

AADE: DURING/POSTTEST YEAR

.6 7 8

.433.

6

.352

-.027

.139

12

7.039

10 .051

,



0

4 \

8

10

112

1

'TABLE B-16

Point-Biserial Correladons Betmeen Student 'Outlier Grp#Membership

and Year 2 and 'Yee Mest Sevre -.Reading Total,ScohiAnalyses

GRADE DURING POS7BST YEAR

5 6. 7 .8 10 ii 12

NA NA

.861

.

.

.

)

.

,

1

...:.,

.

0

,

.894 .943,

,

.895 .942

.704' .854

/ .61 .813,

41'1'1,/

.728.

,

,591 .794

..------..

. ,

.891

.

,

,

, 512

P.

.761

....,

,33

,

ri4AVP

, .857

03 Li
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-

1

2

3

14

o 5

x

fo

1

TABLE, BL17

Point-Biserial Corplations Between Student Outlier Group Membership

and Level of InnOvation - Reading Total Score Analyse

. GRADE DURING POSTTEST YEAR'

5 6, 7 8 10. .1.1 12

NA NA

,

.

,

'

.

,

,

1

,

..

.,

,

,

-.170 )6.438

-.132

,

-.041

.

,

. 017 -.129

-.161 -.041

,

101 .116

-.047

i
,

-.102

f
.144 - 068

,

$
,

-.145 .249

.341 .208

,

.

.

.464 .1,165

115
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TABLE .B-18

Point-Biserial Correlations Betwden Student Outlier Group MenbershiP

and Nunber of Minutes per Day Reading'Total Score Analys.

$

GR4DE RURING POSTTEST YEAR

,1 2

NA NA

,.441

3 4 5 6 7 L 9 10 11 p 12

-.070

.185 -.090

.199 -.157

;00

,7,018

.054 -.184

,pr

-.010

;

`,......+1...a

-.440 379.

-.301

o

3it

-.465

116



10

it 0

s-NA,

4

Point-Iiiserialtorrelations Between Student Outlier Group Membership

and Teaching Qualifications - Reading Total Score Analyse's,

/1_.

TABLE B-19.

NA

GRADE DURING POSTTEST YEAR

5 6 7 8 , 9 10 1112

.041 .333

.1)81 .069

-.087 .041.

.161 -.015

.050 =:155

=077 .129

.061

-.034 -.043

-.155 .051
118

.202 ..468



ATTACHMENT C

Notes on Correlations with
Residualized Posttest Scores 1

.A.tenderiCy was noted aCross sampies for the correlation of Number of
:, ,

MinUt..es.pOr Day during .Year 2 to be positively correlated with the Year 2

reading posttest residual score and for Number of Minutes per Day in Year

, ,t3;to'be negatively correlated with,the Year 3'reading posttest residual.
;

,Project staff considered -that this seemingly consistent trend in the read-

ing analyses mdght have been an artifact completely due to use of the
,

-:Year 2 test as bgth a posttest (in the Year 2 posttest analyses) and as a

pretet, cam the Year 3 posttest analyses). This attachment notes a set of

,circumSianCes thaCcould Tead to,this trend but does not conclude that the

shift in sign'is,y necessity, a statistical artifact.

Fortthgisake of. Simplicity, let us restrict our example to a posttest

.ScOre residualized iin4heybasis. of a single predictor, pretest. In this
. .

....,zse:,.tfie_Year 2 posttestresidual can be shown to be equal to.

- al - b1Y1

Y = Year 2 test score-residual,
2

Y
2
= Year 2 test score,

a
1
= raw score intercept for the regression of Y

2
on Y

1
,

b
1

= raw score regression'coefficient for the regression
of Y

2
on Y

l'
and

Y
1
= Year 1 test score.

T
The corc4spoIrding residual for the Year 3 pOsttest test score is,

Y' = 'Y3 - a
2

b
2
Y2

3
(C-2)

1

Appreciation is expressed to Dr. Robert Linn who provided the
general formulas upon which this attachment is based.

c -1

118 A



A

whe're,

= Year 3 test score reidual,

Y
3
= Year 3 test score,

a
2

= raw score intercept for the regression of Y
3
on Y

2
,

b
2
= raw score regression coefficient for the regression'

of Y
3
on Y

2'
and

Y
2
= Year 2 test score.

fl JONI we nOw assume that students are exposed -tcf.th ame Number of Minutes.

i per Day (NMIN) during both Yelat2 and Year 3 (an as Umption definitely not

present in the LONGSTEP data), the covariance of the Year 2 residual, Y,

with NMIN will be equal to

Cov (Y , NMIN) - bl Cov (Y1, NMIN). (C-3)

Similarly, the corresponding covariance of NMIN with the Year 3 residual,,

Y will equal
3'

Cav (Y3, NMIN) 152 Cov (Y2, NMIN) . (C-4)

Now, given that Cov (Y2,, NMIN) is the largest of the three covariance

terms and that b
2 is near 1.0, the covariance of NMIN-with the Year 2

residual (C-3) will be positive and the covariance with the Year 3

residual (C-4) will Ile negative. Conversely, if Cov (Y2,NMIN) is the

smallest of the three covariances and b
1

is near 1.0, then the covariance

of NMIN with the'Year 2 residual (C-3) will be negative and .the covariance

with the-Year 3 residual (C-4) will be positive. Since there'is no par-

ticular statistical reason for NMIN to be more highly related to the Year

2 or Year 3 teSt score and since the Number of Minutes per Day index used

in these analy-ses.were gathered during Years 2 and 3 separatefy and did

vary between years, the shift in signs observed in the Project LONGSTEP

residual correlations is beliewd to be merely a methodological arti-

fact that is intlependent the processes being studied.

c -2

119



ATTACHMENT D

*
Supporting Tables - Arithnetic Total. Score Analyses

The first box in each row_contains results for the Spring'
1972 posttest analysis; the second boX contains the Spring 1973
posttest analysis results. In boxes containing two values,
the first statistic described in the table title is the upper
-value and the second statistic desciibed is the lower'value.
Cells along the diagonal for which data were "not available"
or "not applicable"'contain An "NA." The,abbreviation "NS"
has been used for "non-significant."

1.0

1 o



TABLE D-1 ,

Pretest National Norms (50th Percentile) - Arithmetic Total Score Analyses

GRADE DURING POSTTEST YEAR

5 6 7 8
1 2

9 10 11 12.

NA NA

,----

1

476.7

.

,

,

.

,

.

.

,

,

.

,

I

',

NA 303

303 358

, 358 1400

,-------ir
,

400.0 440

440.0,

r 476.0 509.5

510 545.

,

545 587.0

588.5 616

,

,

616.0 A ,

122



123

TABLE D-2

\

,

?psttest National Norms (50th Percentile) - Arithrietic Total Seore An'alyses

GRADE DURING POSTTEST 1;EAR

5 6 7 -9 .10 11

c14

0 5

0

10

NA

303 358

358 400.0

400 440.0

440 476.0

476.3 510

509.5 545

545 588.5

587.0 616,

616 NA

NA NA



10

1

NA

TABLE D-3

Number of StudentS by Analysis Sample - Arithmetic Total ScoretAnalyses

GRADE DURING POSTTEST YEAR'

3 4 5 6 7 '8 10 11 12 ,

640

752 741

793 699

1808 1808

1943 1964

1845 1804

1443 1505

1299 117Z,

1295 1069

554 464'

502 215'

7rt!:

1 25



4

10

TABLE D-4

Pretest Means and Standard Deviations Arithmetic Total Score'Analyses
,

GRADE DURING POSTTEST YEAR

5 6 7 8

NA 12,86

,

,

,

,

3.83*

12,12

319,15

37.43

106.12

10.20

369.69

43,47

374.60

37,93

406,92

38.41

40469I

37,68

449,44

56.06

,

448,63

56,88

I.

482.46

5152

,

.

,.

487.46 517.17

57.44 66 72

514.57

, 67,04

A

560.62

64,66

552.94

60.22

609,38

73,20

.

606.62

74.12

643.54

68.96

I

647,48

70.32

676.94

66.95

Based on the ciMM,



0

7

9

10

128

TABLE D-5

Socioeconomic Status (SES) Means and Standard Deviations

Arithmetic Total Score Analyses

2 3

GRADE DURING POSTTEST YEAR

4 5 6 7 8 ,
10 11 12

,

N

100.76

10.15 .

1/0

,

,

k*

A

99.80

9

100.49

9.88

9940

9.95

9:65

9.59

99,.34

9.79

99.87

9.96

99.26

9.94

99.55

9.97
,

,

,

99.06

9.81

99.50

9.77

i

,

99.10

9.799.67

99.74

ii

,

,

99.83

10.07

99.85

10.02

A

100.75 10I.36

9.97 10.09

,

100.47

, 9.93

4

103,11

9.87

:

I ,

700.60

'9.98

100.80

10.51

129



TABLE D-6

Level of Innovation Means and Standard Deviations Arithnetic Total.,:Score Analyses

*,

3,0 9

NA
21.37

3.20

10

19.52

4.02

GRADE DURING POSTTEST YEAR

3 4 5 , 6 7 8 9

21.12

3.33

19.75

3.76

20,98

3,22

18.21

3.94

19.51

3.61

19.18

3 64

19.60

3,85

18.86

3.3

18.87

4.77

22.61 21.17

1.57 3.71

19.25 17415

4.49 3.98

'Plins 0

17,48 16.84

e
4.30 3.75

19.63 19.49
,

3.21 3. 4

...-------...

19. 8 19.66

3. 5 3.17
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TABLE D-7

Number of Minde§ per De Means and Standard Deviations

Arithmetic Total Rae Analyses'

3

GRADE DURING POSTTEST 'EAR

5 '6, 7 8 9

NA
47.86

13.07,

'

e
51.67

8.97

,

:

.

,

.;,

'

,....

i

,

,

52.89

8.45

50.86

8.14

53.10

8.33

51.53

7.90

52.76

9.46

51.34

10.i2

.

,

52.72

8.22

51.56

10.06

51.95

7.58

.

52.24

8.83

51.92

9.54

,

,

.

52.85

9.22

,

5t5,59
5.69

,

,
,

41.40

5.75

55.20

7.99

,

.

,

54.30

9.04

56.81

7.33

.

.

,..

,

1

56.14

7.90

56.56

7.57
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TABLE

Teaching Qualifications MeanS and Stndard Deviations Aiithmetic Total Score Analyses

2

GRADE DURING POSTTEST YEAR

5 6 7 8 9

98 76
,

,

.1

,

,

, ,..

.

,

,

,

i

'

,

4

,97,]f

'7 42

100,27

6 11

' , ,

4Ie 97,73

9.5'4

1

99.36

8.01

,

100.37

8:20

102.02

8.35

101.90

7.91

100,58

8.51

103.55

9.12

101.30

8,13

,

,

100.162

639

102,0

7.8

7

4

102.68 102,3

8 5 8,4
.. .-----....---

-.

----;----------------4

io2,Ji

.9

6.8

9.1

101.48

8 5

99,9

.8.1

,

. .. .
,

______________ ............__________

100.00

Q.

104.1

8.68
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TABLE D4

liniquenesses and Multiple Correlations (Squared).

for. PreteSt - Arithmetic.Total Score Analyses

GRII DURING POSTTEST YEAR

MIN/

4

1 2 3 4 5 6 J 8 9 10 11 12

NA
,151

.159

,

.

,

,

.106

.159

.461

.564 . .

, .225

.263

.528

599

4,

,

.491

.598

.492

.633

A

.

(037

.629

.532

.666

.602

.666

.599

.681

,

.

,
.

. .

.565

.663

,

.1584

.731 ,

t..0.

,

,

,

.

.649

:715

.523

.701

.

,

', ..j,

.

.551

.670

-4

.642

.707

.

.

,

,

.663

.762

.658

.678

.

,

,

,666

.693

,,554

.564
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TABLE P-10

Uniquenesses and Multiple Correlations (Squared)

for SES Arithmetic Total Score Analyses

GRADE DURING POSTTEST YEAR

5 6 7 8

AA
.004

.023

I

\

.

.

.

,

t ,.

, ,,

. .

,

,

,

'

'

i ,,

i.

,

. "
,

,

,

,

,

.

..

,

,

.

. .083

.118

.000

.055

.044

.069

.007

.070

.012 .012

.114 .151

.004

0

'_..,

.004

.097

. .004

.072

.001

.071

,

.004

.084

.

.085

.

,

/

.001

.058

. 014

.085

.

,

.002

.043

.003

.049

4 ,

,

7 p

.002

.068

.002

.025

I '
, '

.001

.003

,

.000

.000
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TABLE D-11 ,

,Tniquenesses and Multiple Correlations, (Squared) fot Level d'Innovation,

and Number of Minutes per Day -'Arithmetic Total Score Analyses

3 '4

'GRADE DURING POSTTEST YEAR

6 7 8
5

10 11 -12

NA
.029

.014

I ,...

i, ,

.,t

,

,

,

,

.,

o

vi
.

,

.006,

.012

*

.037

.034 '

-. .009

:010

.006

.020

.

.007

.013.

.001'

.'.003

---,
,

.000

.007

.001

.054-

.

.007

.002

.007

.045

!., 008

.029

.006

.074

.003

,...,

.

;011

-,q

.003

.028

,008

.016

.002

.008

,

.000

.002

.008

,000

.

,

,. .

.

.004

.023

.022,

.001
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TABLE D-12

Uniquenesses a`nd Multiple Correlations (Squared)

for Teaching Qualif' Atith#FietiC Total Score Analyses

GRAD DURING POSTTEST YEAR.

5 6' 7 8 10 11 12

mommolpm....

klA

001

.009

,

.

..

;

.

i ,
.

.

,

A

. .

0

,

,

,

.

.

.

.000

.000

A4
,034.

(05. .008

.004, 11:13

.Cd''

4

,.022

.000

.003

,

101.
,

000

.002

..000

.003 ,

.

.001

.000

.002

.01.4

,
.000

.000

.015

..... ...f:. 4000

.005

.001

,061

.

., .007

.0,81

.000

.009

1.

,I ,

I 4 .003

020

:000

.008

______.......--......_

...:,

.i.
.., ....

. ,.....L
,

.004

.003

001

.033
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TABLE D-13

Numbers of Consistently Overachieving and Underachieving

Students Identified - Arithmetic Total Score Analyses

GRADE DURING POS1VOT YeAR

3 4 5 6

45

44

43

51

?1

79

90

87

. r

91

84

9 10 11 12

71

64

51

23

52

34

18

10 .

9
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TABLE D-14

Point-Biserial CorrelatiOns Between Stu ent 'Outlier Group Meiership

'andxPretest (Year 1) -,:ArithmetiC,Total Score Analyses

GRADE DURING POSTTEST YEAR

1 2 3 4 5 6 7 8 9 10 11 12

NA

.184

o'4

.199

;%)

.210

.089



pe.

o 5

x

148

10

Table D-15

Point-Biserial Correlations Between Student Outlier Group Membership

and SES - Arithmetic Total Score Analyses

GRADE DURING POSTTEST YEAR

1 3 4 5 6 7 8 9 10 11 12

-.0806

, .064

.379

4

.189

..19

.475

.211

.231

.088

149
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Table D-16

Point-Biserial Correlations'Between Student Outlier Group Membership

and Year 2 and Year 3.Test Score Arithmetic Total Score Analyses

GRADE DURING PDSTTEST YEAR

1 2 3 4 5 .6 7 8 9 10 11 12

, NA

. .

NA

.

,

..

.

,

,

.
,

.

1

.

,

1

,

!

.

.

,

,

,

...,

. .

.

.

,

.1
41

,

,

,

,-

v.,iit,

,
,..--I,

,

,

4

.889 .9359

.868 .930

,

.

.828 '..914

,

1

.772 .897

.',

,

.679 .853

.870

..
.

.

, .716 .870

.

,

0

o

.695

, A

.876

.

4 49 0

A
4

A

,

,

.

.350 .749
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1

Point-BiseTial Correlations Between Student Outlier roup Membership

and'Level of Innovation Arithmetic Total Score Analyses

GRADE DURING POSTTEST YEAR

5 6 7 8 10 11 11!

NA NA

.

\
\

l'

, ,

1

.

,

,

,

0

I

,

,

-.144 -.168

.

I

-.282

.

.176

I

.161 .103

.029 -.121

,

.188 -.383

.086 -A49

,

,

.103 -.034

,

-.125 -.041

.321 .354

#

.027 .118
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,Table'D118

Point-Biserial C.Orielations Between Spident Outlier GroUp Membership

and Number of Minutes per Day - Arithmetie Total'Score Analyses

GRADE'DURING POSTTEST'YEAR

2 4 5 6 7 8 10 11 12

#

,

,

.

4

'

1

A
A

,

,

,

,

,

,

.029

4

.1226

,

. 4

""iringEMMOISIMMiNliNtiaMMEOSM.

.175 .156

.134'

,

-.005

,

-.002 .104

-.282 -.297

,

,

-.246

,
,

-.179 -.084

$ -.149 - 240

, . ,
, ,

,...
,,

.236 .236

.

.
,

,

.

.22.8

.

;228
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Table D-19

Point-Biserial Correlations Between Student Outlier Group Membership

and, Teaching Qualifications Arithmetic.Total Score Analyses

GRADE DURING POSTTEST YEAR

5 6 7 8 , 10 11 .12

NA NA.

1;1 ,

,

,

%

,

,

,

' .

,

.

,

A

,

.

.

4

.

.

1

.

,

t

:05 .074

.

.

4,.

i.22

,

,

.205 -.047

,

0 '

,

o

.109

1

,

i

. .100 .173

.098 .296

tio 6 263 6 139'

1 4

I

.

.

I
0

.1274q0, .115

,

.043 .161

,

P

. ,..,.

,

.019 .165
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